Effect of cobalt on synthesis of heme and cytochrome P-450 in the liver. Studies of adult rat hepatocytes in primary monolayer culture and in vivo.
Synthesis of heme and cytochrome P-450 have been studied in adult rat hepatocytes in primary monolayer culture. Incubation of cells with delta-aminolevulinic acid increases both cellular heme and cytochrome P-450 relative to that found in cells incubated under control conditions. Formation of heme is proportional to the concentration of delta-aminolevulinic acid in the culture medium and is not saturable. By contrast, formation of cytochrome P-450 is saturable; excess intracellular heme appears as a new absorption band at 420 nm in the carbon monoxide-reduced difference spectrum. We have studied the effect of cobalt on heme and hemoprotein formation in this cell system. The metal blocks formation of cytochrome P-450 but fails to affect heme synthesis. In contrast to previous findings with isolated mitochondria, no cobalt protoporphyrin formed in hepatocytes cultured in the presence of the metal. In studies of rats in vivo, it was confirmed that cobalt acts to reduce the amount of [14C]heme in the liver after administration of delta-amino[14C]levulinic acid. However, the present findings suggest that this effect of cobalt represents accelerated breakdown of newly labeled hepatic heme rather than inhibition of synthesis. We conclude that cobalt interferes with formation of cytochrome P-450 not by direct inhibition of heme synthesis but most likely by blocking the association of heme and apocytochrome.